Mangroves grow in the intertidal parts of sheltered tropical coastlines, facilitating coastal stabilization and wave attenuation. Mangroves are widely threatened nowadays, although past studies have indicated their contribution to coastal safety. Most of these studies were based on numerical modeling however and a proper database with field observations is lacking yet. This paper presents part of the results of an extensive field campaign in a mangrove area in Trang Province, Thailand. The study area covers the outer border of an estuarine mangrove creek catchment. Data have been collected on elevation, vegetation, water levels, flow directions and flow velocities throughout this study area. Due to the tough conditions in the field, developing a suitable method for data collection and processing has been a major challenge in this study. Analysis of the hydrodynamic data uncovers the change of flow directions and velocities throughout a mangrove creek catchment over one tidal cycle. In the initial stages of flooding and the final stages of ebbing, creeks supply water to the lower elevated parts of the mangroves. In between these stages, the entire forest bordering the estuary is flooded and flow directions are perpendicular to the forest fringe. Flow velocities within the creeks are still substantially higher than those within the forest, as the creeks also supply water to the back mangroves. These insights in flow routing are promising for the future analysis of sediment input and distribution in mangroves.
INTRODUCTION
Mangroves form an indispensable ecosystem in the intertidal area of many tropical and sub-tropical coastlines. Mangrove vegetation consists of salt tolerant trees and shrubs, able to resist the hydrodynamic forces faced in the intertidal parts of sheltered coastlines such as estuaries and lagoons [Augustinus, 1995] . Due to their location and persistence, mangroves play an important role in coastal stabilization [Alongi, 2008; Augustinus, 1995; Furukawa and Wolanski, 1996; Krauss et al., 2003; and wave attenuation [Brinkman, 2006; Hong Phuoc and Massel, 2006; Mazda et al., 2006; Quartel et al., 2007] . Despite this key-function of mangroves in the intertidal area, they are in rapid decline. According to the most recent estimate of global mangrove area there is only 13.8 million ha [Giri et al., 2011] left of the 18.8 million ha of mangrove cover found worldwide in 1980 [FAO, 2007] . Hence since 1980 the mangrove area decreased by about 27% and although annual mangrove losses are slowing down, recent annual loss rates are still around 1% [Bosire et al., 2008; FAO, 2007] . Therefore there is an urgent need to unravel the contribution of mangroves to long-term coastal safety in order to increase awareness of the need for and hence the success of mangrove preservation.
To date, studies on water flows through mangrove systems are limited. Hydrodynamic studies into flow velocities focus on creekforest interactions and the consequent tidal asymmetry and selfscouring of tidal mangrove creeks [Aucan and Ridd, 2000; Furukawa et al., 1997; Mazda et al., 1995; Wolanski et al., 1980] . This issue gained interest quite a while ago, since flow routing is important for supply of e.g. sediment and nutrients to mangroves [Wolanski et al., 1980] . Most studies investigate mangrove hydrodynamics through numerical models, field data to calibrate and validate these models are sparse. Collection of field data is often limited in time and space; field campaigns usually last for a few days and often only one study site is taken into account [Aucan and Ridd, 2000; Furukawa et al., 1997; Kobashi and Mazda, 2005] . Comprehensive field studies into hydrodynamics within mangrove forests are really sparse [Mazda et al., 1997] , although this information is highly relevant for the distribution of sediments throughout the mangrove area [Furukawa et al., 1997] . Mazda et al. [1997] and Kobashi & Mazda [2005] only made a start by extending knowledge on water flowing through mangrove forests by collecting flow velocity data along transects through mangroves. This procedure is practiced more often for data collection on wave attenuation in mangroves [Brinkman, 2006; Vo-Luong and Massel, 2008] . Studies linking 2-dimensional flow routing through mangroves to gradients in elevation and vegetation are unprecedented.
A first step forward to increase our understanding of mangrove functioning is to collect an extensive hydrodynamic database in the field. Integrated measurements on elevation, vegetation, water levels, flow velocities and flow directions throughout a mangrove area are required to be able to unravel flow routing through mangroves. This short-paper aims to shed a light on the importance of tidal creeks, which are a common feature in mangroves, for transporting water into mangroves. Figure 1A -C). T ast, consisting o erfect habitat to in part of a cr r ( Figure 1C) . 2] being expose tude of 3.5 m. T d by the main c ( Figure 1D) 
DISCUSSION
Although tidal flow patterns through the studied mangrove area are unraveled by showing the flow velocities at different stages of flooding and ebbing, there is no clear-cut conclusion about the importance of tidal creeks in filling and emptying of the mangroves yet. Flow velocities presented in this paper only describe the situation at 7 cm above the bed. This velocity does at first not represent the velocity throughout the entire water column (as near bed flow velocities are significantly lower than those higher up in the water column). Measuring flow velocities at higher levels would have been of little use however as in these cases required water depths for proper ADV functioning would hardly ever occur. Next, it was shown that in the creeks not even the direction of the water current is per se the same throughout the entire water column. So the present analysis does not yet quantify the contribution of creeks to mangrove hydrodynamics.
CONCLUSIONS
The preliminary analysis presented in this paper underlines that creeks are mainly important for the initial stages of tidal filling and final stages of tidal emptying of the mangroves. The near-bed flow velocities presented here are valuable information for the future analysis of sediment transport through mangroves. Concurrently measured suspended sediment concentrations will be related to these flow velocities, so to increase knowledge on sediment routing and deposition in mangroves.
